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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

This office communication is in response to the amendment filed on 08/24/05. The 
applicant has not yet overcome the 35 USC 103 rejections. Refer to the abovementioned 
amendment for substance of applicant's rebuttal arguments. However, the present claims 
(including newly added claims 46-62) are finally rejected over the same art and newly found art 
as set forth hereinbelow and for the reasons of record: 



Election/Restrictions and Claims Disposition 

1 . This application contains claims 5-8 and 12-13 drawn to an invention nonelected with 
traverse in Paper No. 08/20/03. A complete reply to the final rejection must include cancellation 
of nonelected claims or other appropriate action (37 CFR 1. 144) See MPEP § 821.01. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 47-49 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 47 is indefinite as it depends from nonexistent claim 26. Fur purpose of 
prosecution, claim 47 has not been further treated on the merits. 
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5. Claims 48-49 are indefinite as they both depend from claim 47 which further depends 
from nonexistent claim 26. Fur purpose of prosecution, claims 48-49 have not been further 
treated on the merits as well. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1, 3-4, 9-1 1 and 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Johnson 6402796 in view of Fukumura et al 5834052. 

The instant application is directed to a method of making a battery electrode wherein the 
disclosed inventive concept comprises forming a cathode layer and removing the substrate. Other 
limitations include the cathode mixture; the substrate material; the current collector; the binder 
and the continuous process. 
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As to claim 1 : 

Johnson discloses a method of producing a battery wherein the method commences with 
a substrate 1 1 upon which the layers of battery components are built upon; the substrate is then 
remove and replaced with a cathode current collector (Abstract/Col 3, lines 24-45). Johnson 
teaches that a cathode made of a lithium intercalation compound or lithium metal oxide LilVUO y 
where M is a metal and O denotes oxygen such as LiCoO? LiMgO? or LiNiO^or LiFeO? (COL 2, 
lines 9-15). Thus, Johnson refers to mixed metal oxides which are compounds formally derived 
from an individual metal oxides but contain two or more metal species often in arbitrary ratio. 

Johnson discloses and claims the following (COL 1, lines 43-47/ CLAIMS 1 and 8): 

ing a method of producing a thin film battery ceil comprises 
the steps of providing a supporting substrate, depositing a 45 



10 1 A method ot produciDg a portion of a thin film battery 

• : : : (a ^ 

:::::: (c) dijp<>siung an electrolyte upon the- cat h<kle| and 

1 5 : : : : (d) • removing -the substrate \ from the: cathode I ^ : ^ : ^ :::::: : 

;^ : ^ 
?9:;:eoli:c^ 

(a) providing a substrate made of a spuiterahle material, 

(b) depositing a cathode upon the substrate; and 

Examiner's note: the instant claims fail to further specify whether the term "cathode 
mixture " stands for a physical mixture wherein the substances are mixed but not chemically 
combined and may be separated mechanically. Consequently, the present claim language has 
been construed as encompassing either: i) a physical mixture, or ii) a cathode mixture 
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comprising any mixed metal oxides representing compounds which are formally derived from 
individual slurry metal oxides but contain two or more metal species often in arbitrary ratio, are 
chemical reaction products generally formed by heating mixture of appropriate oxides and are 
not physical mixtures but are true examples of chemical mixtures i.e. chemical compounds of 
arbitrary ratio. 
As to claims 3-4: 

Johnson disclose that the substrate can be either a metal or polymeric material (COL 3, 

lines 24-25/COL 5, lines 25-28): 

compounds. It should also be understood that other materials 25 
may be utilized for the web substra te such as nickel, copper, 
nickel-copper compounds, uiher metals and -same polymers, 
such ds poiyclh ylcne Furthermore, it should also be under- 

As to claims 9-10: 

It is disclosed that as the web continues about the aligning drum 62 the web passes below 
the cathode current collector mask 68 and adjacent the cathode current collector sputtering 
device, so that the cathode current collector device 67 deposits a very thin cathode current 
collector 18 thereon (COL 4, lines 54-62). It is further discloses that the web may be wound 
upon the aligning drum 62 in such a manner so that complete battery cells are stacked in 
alignment one upon the other (COL 4, lines 63-67). Thus, the layers are stacked one upon 
another, at least, under certain degree of pressure . 
As to claim 1 1 : 

It is disclosed that the a protective coating may then be deposited upon the current 
collector to allow later stacking of the battery (COL 4, lines 35-39). Thus, the protective coating 
assists to bind together the stackable components. 
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As to claims 14-15: 

Johnson teaches that the process of depositing cathode materials continues until 
substantially the entire substrate web is coated (COL 3, lines 43-46). Johnson further discloses 
that the process is continuously carried out (COL 3, lines 46 to COL 4, lines 62). Thus, the steps 
of forming the layer and removing the substrate are continuous. 

Johnson discloses a method of producing an electrode battery as discussed above. 
However, the preceding prior art fails to expressly teach the cathode mixture slurry. 

Fukumura et al disclose a method for producing an electrode sheet having a multilayer 
structure (TITLE/ABSTRACT) wherein two or more layers for an electrode sheet are 
simultaneously coated with a coating solution (ABSTRACT). Particularly, Fukumura et al 
disclose using a slurry of a coating solution (COL 6, lines 39-41/ EXAMPLE 1/ COL 8, lines 38- 
40). 

In view of the above, it would have been obvious to one skilled in the art at the time the 
invention was made to use the cathode mixture slurry of Fukumura et al in the method of 
Johnson as Fukumura et al teach that such coating solution slurry also serves as a protective 
layer. Thus, the cathode material in the form of a slurry acts as a protective feature too. In this 
case, it is noted that the two references (i.e. Fukumura et al and Johnson) are significantly 
relevant to each other as they both resolve the same problem of making/producing a layered 
electrode structure; and as such, they are also pertinent to field of applicant *s endeavor 
regardless of the specific manufacturing technique. 
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9. Claims 1, 3-4, 9-1 1 and 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukumura et al 5834052 in view Johnson 6402796. 
As to claim 1: 

Fukumura et al disclose a method for producing an electrode sheet having a multilayer 
structure (TITLE/ABSTRACT) wherein two or more layers for an electrode sheet are 
simultaneously coated with a coating solution (ABSTRACT). Particularly, Fukumura et al 
disclose using a slurry of a coating solution (COL 6, lines 39-41/ EXAMPLE 1/ COL 8, lines 38- 
40). In the EXAMPLES of the POSITIVE ELECTRODE 1, it is shown the use a slurry of a 
coating solution for a positive electrode (COL 6, lines 33-65); and such a coating solution is to 
be coated on a base material sheet {the substrate) (COL 3, lines 25-33). 
Concerning claims 3-4: 

Fukumura et al disclose the use of base material sheets made of metals, non-conductive 
polymer film, and paper (COL 3, lines 55-67). 
With reference to claims 9-10: 

Fukumura et al disclose coating the coating solution on the base material (COL 3, lines 
25-34) wherein the base material is a current collector (COL 3, lines 55-60). Thus, Fukumura et 
al envisions contacting the cathode material layer with a current collector. Moreover, absent 
further specific pressure magnitude, it is thus contended that such current collector coating is 
carried out under certain pressure. 
Regarding claim 1 1 : 

Fukumura et al disclose the use of a coating layer containing carbon on the polymer film, 
and/or a paper to provide an electric conductive property (COL 3, line 64 to COL 4, line 5). 
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Thus, Fukumura et al at once envisage using additional constituents for electrically conducting 
purposes. 

On the matter of claims 14-15: 

Fukumura et al reveals that their method for producing the electrode having a multilayer 
structure is carried out continuously (COL 3, lines 5-13). 

Fukumura et al disclose the method for producing the electrode as discussed above. 
However, the preceding prior art does not expressly disclose the specific substrate removing 
step. 

Johnson discloses a method of producing a battery wherein the method commences with 
a substrate 1 1 upon which the layers of battery components are built upon; the substrate is then 
removed and replaced with a cathode current collector (Abstract/Col 3, lines 24-45). Johnson 
discloses and claims the following (COL 1, lines 43-47/ CLAIMS 1 and 8): 



in a preferred form of the invention a method of produc- 
ing a method of producing a thin film batten,' ceil comprises 
the steps ol providing a supporting substrate, depositing a 45 
cathode upon the substrate, depositing an electrolyte upon 
the c athbde , : and ; removing the substrate : from the ; cathode , : : : : 



TO 1 A method of producing a. portion ot a thin film battery 

'■: '•• (a) provide 
; : : : : :-:(by 

(c) depositing an electrolyte upon (he cathode, and 
15 (d) removing the subsn*ate from the cathode 

8 A method oi producing a portion ot a thin film bitttery 

^P; : ■ cei L • co mpr^mg: : I he> ^ 

(a) providuig, a substrate made of ft sputterable material, 

(b) depositing a cathode upon the substrate^ and 

(c) sputtering the substrate so as to substantially remove 

^ ; : : : : : : : : : : : : : the • Substrate 

In light of these disclosures, it would have been obvious to one skilled in the art at the 



time the invention was made to perform the specific substrate removing step of Johnson in the 
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method of Fukumura et al as Johnson teaches that such substrate removing step allows to make 
batteries with a greater volume of active material and minimal volume of inactive material in 
order to achieve a high volumetric power density. Accordingly, the substrate which contains 
inactive material itself and support other batteries component during manufacturing process can 
be constructively removed to increase utilization of active material, thereby volumetric power 
density is greatly increased due to the mere removal of the substrate. In this case, it is noted that 
the two references (i.e. Fukumura et al and Johnson) are significantly relevant to each other as 
they both resolve the same problem of making/producing a layered electrode structure; and as 
such, they are also pertinent to field of applicant 9 s endeavor regardless of the specific 
manufacturing technique. 

10. Claims 46 and 50-62 are rejected under 35 U.S.C. 103(a) as being unpatentable over: a) 
Johnson 6402796 in view of Fukumura et al 5834052 and/or b) Fukumura et al 5834052 in view 
Johnson 6402796 as applied to claims 1 above, and further in view of Hamamoto et al 
2002/0168576. 

Johnson-Fukumura et al and/or Fukumura et al- Johnson et al are applied, argued and 
incorporated herein for the reasons above. However, the preceding references do not expressly 
disclose the specific cathode mixture components. 
As to claims 46 and 50-62: 

Hamamoto et al disclose that cathode can be prepared by mixing the cathode active 
material with a conducting agent, a binder such as polyvinylidene fluoride (PVDF), 
polytetrafluoroethylene (PTFE), and N-methylpyrrolidone solvent to form a cathode paste which 
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is coated on a collector (the substrate) (SECTION 0043, 0044, 0062). EXAMPLE 1 exemplifies 
mixing such specific electrode components to form the cathode paste (EXAMPLE 1). 
[0043] The cathode can be prepared by mixing the cathode 

i^atin^ 

by compression molding. 

[0062] 80% by weight of LiCoO^ (cathode active mate- 
rial), 10% by weight of acetylene black (conductive agent), 



cathode on an ahimiptim foil; 

In view of the above, it would have been obvious to one skilled in the art at the time the 
invention was made to employ the specific cathode mixture components of Hamamoto et al to 
make the battery electrode of Johnson-Fukumura et al and/or Fukumura et al- Johnson et al 
because Hamamoto et al teach that battery cathodes can be prepared by mixing together the 
cathode active material, conducting aids, solvents and binders. Accordingly, such specific 
cathode mixture materials are suitable battery electrode components helping to provide a non- 
aqueous electrolyte battery having satisfactory electric capacity and superior cycle characteristics 
and storage characteristics. 
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11. Claims 52-61 are rejected under 35 U.S. C. 103(a) as being unpatentable over Johnson 
6402796 in view of Hamamoto et al 2002/0168576. 
As to claim 1 : 

Johnson discloses a method of producing a battery wherein the method commences with 
a substrate 1 1 upon which the layers of battery components are built upon; the substrate is then 
remove and replaced with a cathode current collector (Abstract/Col 3, lines 24-45). Johnson 
teaches that a cathode made of a lithium intercalation compound or lithium metal oxide LiMy Q^ 
where M is a metal and O denotes oxygen such as LiCoO? LiMgO? or LiNiO?_or LiFeO? (COL 2, 
lines 9-15). Thus, Johnson refers to mixed metal oxides which are compounds formally derived 
from an individual metal oxides but contain two or more metal species often in arbitrary ratio. 

Johnson discloses and claims the following (COL 1, lines 43-47/ CLAIMS 1 and 8): 



mg a method of producing a thin film battery cell comprises 
the steps of providing a supporting substrate, depositing a 45 
cathode upon the substrate, depositing an electrolyte upon 
the cathode, and removing the substrate from the cathode. 



■:-\-^ 

'■: ,(b) - ^:-^&j^<>d^>ii^^irt : :fii( i c$: : : : : : : : : : : : : : : : : : : : : : : : 

: ; dcj*>sii i ng; iiri- uioe'irOlyic upon - the; ca th<xlc; • arid : ; : ; : : : : : ; : j : : 

8 A method of producing a portion ol a thin film battery 
30 cell comprising the steps of: 

(a) providing a substrate made of a sputterable material; 

(b) depositing a cathode upon the substrate, and 

■(c) sputtering the sul>strate so as to substantially remove 
the substrate from the cathode. 

Examiner's note: the instant claims fail to further specify whether the term "cathode 



mixture " stands for a physical mixture wherein the substances are mixed but not chemically 
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combined and may be separated mechanically. Consequently, the present claim language has 
been construed as encompassing either: i) a physical mixture, or ii) a cathode mixture 
comprising any mixed metal oxides representing compounds which are formally derived from 
individual slurry metal oxides but contain two or more metal species often in arbitrary ratio, are 
chemical reaction products generally formed by heating mixture of appropriate oxides and are 
not physical mixtures but are true examples of chemical mixtures i.e. chemical compounds of 
arbitrary ratio. 
As to claims 3-4: 

Johnson disclose that the substrate can be either a metal or polymeric material (COL 3, 

lines 24-25/COL 5, lines 25-28): 

compounds. It should also be understood that other materials 25 
: i may ^ \i tiii^ij ; for the; : wfe!^ : su fci^tlrfi te ; ^i^Ii: iiixrkel^: x^pfii^rl; 
nickel-copper compounds, other metals and some polymers, 
such a.s polyethylene. Furthermore, it should also he under- 

As to claims 9-10: 

It is disclosed that as the web continues about the aligning drum 62 the web passes below 
the cathode current collector mask 68 and adjacent the cathode current collector sputtering 
device, so that the cathode current collector device 67 deposits a very thin cathode current 
collector 18 thereon (COL 4, lines 54-62). It is further discloses that the web may be wound 
upon the aligning drum 62 in such a manner so that complete battery cells are stacked in 
alignment one upon the other (COL 4, lines 63-67). Thus, the layers are stacked one upon 
another, at least, under certain degree of pressure . 
As to claim 1 1 : 
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It is disclosed that the a protective coating may then be deposited upon the current 
collector to allow later stacking of the battery (COL 4, lines 35-39). Thus, the protective coating 
assists to bind together the stackable components. 
As to claims 14-15: 

Johnson teaches that the process of depositing cathode materials continues until 
substantially the entire substrate web is coated (COL 3, lines 43-46). Johnson further discloses 
that the process is continuously carried out (COL 3, lines 46 to COL 4, lines 62). Thus, the steps 
of forming the layer and removing the substrate are continuous. 

Johnson discloses a method of producing an electrode battery as discussed above. 
However, the preceding prior art fails to expressly teach the cathode mixture components. 
As to claims 52-61: 

Hamamoto et al disclose that cathode can be prepared by mixing the cathode active 

material with a conducting agent, a binder such as polyvinylidene fluoride (PVDF), 

polytetrafluoroethylene (PTFE), and N-methylpyrrolidone solvent to form a cathode paste which 

is coated on a collector (the substrate) (SECTION 0043, 0044, 0062). EXAMPLE 1 exemplifies 

mixing such specific electrode components to form the cathode paste (EXAMPLE 1). 

[0043] The cathode can be prepared by mixing the ca thode 
active material with a conductive agent such as acetylene 
black or carbon black, a binder such as polyvinylidene 

;fli3^nde;::( 
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[0062] 80% by weight of LiCo0 2 (cathode active mate- 
rial), 10% by weight of acetylene black (conductive agent), 

mixed and diluted by N-methylpyrrolidone to prepare a 

In view of the above, it would have been obvious to one skilled in the art at the time the 
invention was made to employ the specific cathode mixture components of Hamamoto et al to 
make the battery electrode of Johnson because Hamamoto et al teach that battery cathodes can be 
prepared by mixing together the cathode active material, conducting aids, solvents and binders. 
Accordingly, such specific cathode mixture materials are suitable battery electrode components 
helping to provide a non-aqueous electrolyte battery having satisfactory electric capacity and 
superior cycle characteristics and storage characteristics. 

Response to Arguments 

12. Applicant's arguments filed 08/24/05 have been fully considered but they are not 
persuasive. 

13. The principal contention of applicant's arguments is based on the assertion that there 
exists no motivation to combine the references in either way (/.e a) Johnson in viewf Fukumura, 
or b) Fukumura in view of Johnson, c) or Johnson in view of Hamamoto). In response to 
applicant's argument that there is no suggestion to combine the references, the examiner 
recognizes that obviousness can only be established by combining or modifying the teachings of 
the prior art to produce the claimed invention where there is some teaching, suggestion, or 
motivation to do so found either in the references themselves or in the knowledge generally 
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available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. 
Cir. 1988)and//i re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 

As for the use of Fukumura as the secondary reference, the examiner simply points out 
that the Fukumura reference has been cited infra to merely demonstrate and show that cathode 
slurry mixed materials can be used to coat electrode substrates. Applicant's analysis that the 
coating solution of Fukumura contains no active material is in error. In this regard, it is noted 
that Fukumura et al explicitly disclose that coated layers may contain an active material itself or 
no active material at all (See Fukumura et al, COL 4, lines 15-23). Moreover, Example Positive 
Electrode 1 at column 6, lines 34-45 also clearly shows that active material, binders and solvents 
are mixed to provide a slurry of a coating solution for a positive electrode material. Thus, 
applicant's arguments that the slurry of Fukumura et al contains no active material are inapposite 
and misleading. Applicant is respectfully requested to carefully and thoroughly read the 
aforementioned sections of the Fukumura et al reference. 

As far as Johnson being applied as the secondary reference, applicant has contended that 
"Johnson et al does not teach that the removal of the current collector is in way desirable" and 
"One of skill in the art would not have been motivated to remove the current collector of the 
Fukumura electrode sheet". However, applicant's arguments are not understood by the examiner 
and are out of the scope of the presently claimed invention. There is nothing in the present claim 
language directed to current collectors, as such, what do current collectors of Johnson et al 
and/or Fukumura et al have to do with the scope of the present invention ? Nevertheless, the 
examiner likes to furnish the applicant the following information: test for obviousness is not 
whether the features of a secondary reference may be bodily incorporated into the structure of 
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the primary reference; nor is it that the claimed invention must be expressly suggested in any one 
or all of the references. Rather, the test is what the combined teachings of the references would 
have suggested to those of ordinary skill in the art {^Emphasis added). See In re Keller, 642 
F.2d413,208 USPQ 871 (CCPA 1981). 

14. In response to applicant's argument about "a minimal volume of inactive material" and/or 
"the increase in volume of inactive materials", the fact that applicant has recognized another 
advantage/ disadvantage which would flow naturally from following the suggestion of the prior 
art cannot be the basis for patentability when the differences would otherwise be obvious. See 
Ex parte Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). 

15. In response to applicant's arguments that "there is nothing in either Johnson or 
Fukumura to suggest that such sputter deposition can successfully be employed using a slurry 
target rather than a solid target, and the Examiner has presented no alternative factual support 
for the proposition that sputtering a slurry is feasible", the examiner likes to counter-argue 
substantially the opposite, in particular, there is also nothing in either Johnson or Fukumura to 
suggest that such sputter deposition cannot successfully be employed using a slurry target rather 
than a solid target, and applicant or his legal representative has presented no alternative factual 
support for the proposition that sputtering a slurry is not feasible. Currently, there is no sound or 
factual evidence to either believe or disbelieve, credit or discredit, that the step of sputtering a 
slurry is feasible or not . Thus, since PTO, and obviously the Examiner in charge of prosecuting 
the instant application, does not have proper equipment or instruments to carry out the analytical 
test or experiments, the burden is shifted to applicant to supply objective or factual evidence 
demonstrating why sputtering a slurry is not feasible. 
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By the way, the examiner also asserts that it is not enough that applicant's representative 
personally believes that sputtering a slurry is not feasible. That is to say, the arguments of 
counsel cannot take the place of evidence in the record. An assertion of what seems to follow 
from common experience is just attorney argument and not the kind of factual evidence that is 
required to rebut a prima facie case of inherent anticipation/obviousness (See MPEP 716.01 and 
2145: Consideration of Applicant's Rebuttal Arguments). 



Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FDVAL See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Raymond Alejandro whose telephone number is (571) 272-1282. 
The examiner can normally be reached on Monday-Thursday (8:00 am - 6:30 pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Raymond Alejandro 
Primary Examiner 
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